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It degertation the followlng subjects are
irnvestizeted
I) Crlorimstiosnand broninetion of some aromatic
compcunds,
IT) Adtewpted fluorinstion of some highly chlorinated

aromatlc scids snd their derivatives.

II1} Prepsraticn of scme highly hslogenated lactones,

I)

ny=zalnones and ooyl iAo s philhodidas.

Chlorinetion end brominetion of some aromatic compounds

iz affected by means of chlorine =snd bromine in fuming

[N

sulphuric acld in the presence of iodine as o halogen
sarrier fccording to the products obisined, the
difforent caapounds tested in this investigation are

o

3=

il

szasified into
{i; Osrrovnds thet undareo chlorination and bromination
oot ehilorinolyeis ond broninolysis of the groups

Trerunh oL the ormation of hexachlorobenzens

o i canr o0 o ohinrdination end hexXsabromo-—
I

ER A bebroncchlorobenzene (R0)

in cage of bronization {¢fs Table 1, prge 8%).
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D iaTtoen o owlivy the Tormation of ohlorsnil (VI in
sage 5 chlorinstinn and bromenil (LV) in case of
prominstinn (cf. atle &, prge 83).

{111} Compounds thst undergo halogenstlon without
rerioval of the groups present.

This method of halogenation is not suitable
for polynuclesr nromatic hydrocsrbons due to the
formation of water soluble sulphonic scids.

With respect to the formstion of chloranil
{(VI) and bromenil (LV) the different groups are
cisssified into @

{8} Inhibitswy groups : which prevent the forme-
4“ion of ehloranil snd bromsnil such ag : -CHO,
SOR0E 0 -ON, 0001 and helogen stoms.

{b! Tromotor groups: which favour the formastion
¢f chlorenil =nd bromanil such =s : -0H,

~00H. . WO, groups.
R < B

Sttempynod Tlaorination of gonme highly chlorinased
aromatiz ulds a3 fLveobed Ly mesns of anhydrous
cotowssos floecide i Womethyl-pyrrolidons ss a polar

golvend .,

icrinstica of *tetrschlorophthalie acid,
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Lrwos T o shenzene wCI1LY {of. pages o8}, algo

flucrinatisn of tetrachloroterephthelic sciid gave
little yield »f 1,2,4.5-tetrachlorobenzene (XCV) (ef.
nage 8Y9).

The two isomeric tetrachlorobenzenes (XCIII) snd
(KCV) were nitrsted to the corresponding dinitrotetrs-

chlorobenzenes.

111 Preparstion of some hslogenated lsctones, oxszolones,
end arylidene phthsalides.

Tetrachloro zm@ tetrszbromophthalic anhydrides
condense with B-benzoylpropionic acia in scetic
anhydride-sodium scetate mixture to give a-tetra-
chlorophthnlpl—w—phenyl—ag’T—butenolide (CITa) =nd
q—tetrabromophthalﬂléy—phanyl—&e’W—butenolide (CIIn)
respectively (cf. page 93).

The condenssation of tetrachloro and tetrabromo-
phthalic¢c anhydrides with hippurlc acid under the ssanme
conditions give B8-phenyl-4-tetrachlorophthalsl-5-
oxazolone (CIIIa) and &-phenyl—4=-tetrabromoplthalal-
S~oxaznlane (CI1Ib) respectively (cf. pmge 94).

Tis tetrachloroleactone (CIIa) and the tetra-

ehlorooxzazolone (CIIIa) react with hydrazine
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el Gl oslochnd o tu o aive Dy b Getetrechlores—e Gino-
phthnalinide (OEV) (¢f. pege 95). The reaction of ths
tetrabronnenalogues {CIIb) ~ang¢ (CIIIbL) vith hydrezine
hydrate, alsec give 3,4,5,5--tetrabromo-N-aninophthalimide
(CVI) {ef. page 98).

Benzylenmine rescts with the tetrachlorolactone and
oxszolone to give N~benzyl tetrachlorophthalamide (CVIIa).
The resction of the tetrasbromoanslogues with benzylemine
also gives N-benzyl-tetrebromophthalamide (CVIIb) (cf.
page 99},

Benzaldshyde, anissldehyde, and p-chlorobenzaldehyde
cendense with 3,4,5,6-tetrachlorophthalide (CVIII) in the
presence °f piperidene to give the corresponding aryli-
dene phthslides (CIX) {(cf. page 102}).

These srylidene phthelides (CIX) were converted to
the corresponding <diones (CX) (ef. page 103) by mesns of
godiun methoxide.

Hydrazine hydrste reacts with the arylidene
phinalides (CIX) to give comound to which structure

{CEI) (eT. pars 104) was assicned,
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In ensisoy aath aropatic alsracion,we woulr cxpoct
the aost olfoctive snocics in arssetie aalcogenations to
. « : . +

be th elsctron - doficiount halogononiun ions, :C1

+ *+ , . . . ,
:Br : I 1 . aronatic brominations and chlorinations

’ ..
ar¢ ordinarily carvicd out using elcisntal bromine or
chlorine, oftcn in the prescnce of a Lewls acid such as
anhydrous zinc chloride, alunminiun chloride, or ferric

chloride,

It had been suggcested by soms authorsz that *the
function of such an acid is the heterolysis of thce haloran

nolceuls for cxomple

Bra + ZnCl,~=—==> Br + ZnClaEr— y

such heteroliysis occurs prior to 4 . attack on the substrate.

Lowwvor, thove socng 1ittle, if any, r»oliable cvidence

that such = ¢ Loerolysias takes place aw ovdinary teaperaturcs,

and it 1y far ore likely thau the ot acliing specics is the

distonic nar ooon conleecule itsclf.

G owust awalt the

b

IT tais oo tibe casa, the Lowiz ac

Toragtion o ¢ couplex betvecen subsihrats and haiogon
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A5 oy, thon, the wost likely aschanisp for such
Jitnd nations anrars to bhooo

AlBr3 , vte.

Tast = slow | '\\

ZnCl, X", AlBr X,
3tC,..

AT A
fast

in which the rate-dcectermining step is a siuultansous
nucleophilic *Push™ by the substratc and an ¢leetro-
philic "Pull" by the catalyst on opposite cnds of the

halogen wolocvl: with heterolytie breakage of the X - X

. ) . .. SBa,b,c .
Hecsnt anostic stualuu“a"’ ~1

sucn halogenations
arc consistont with this mechanisy, Vor bhore appsesar to bl

1o casuag vhoere o halosenation of thig #ort has a zero
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. o L G 1 o) . o
e, 1 peh oas T-uL o T-Br”” and iodinc
, Y . . . ;
[masly oy sl 1roa giaillar capacity It should be
K i Fa
1. [ SR . ' P L3 H N ‘-.r+ oo K - -
S loar onniat s Dalogenosniun lon, X, vhion it can be gencrated

g oa dwyre voverful halopenating agpent then the correspond-
ing halogen iinlocule, XB , since halogcnation with the
latter requires an extra activation eneprgy to break the

X - X bvond.

Elcumental ioding is a less powcrful halogenating
agent than arc chlorine and bronine, for the netal halides,
usually used as halopenation catalysts, co-ordinate only
woealrly with lodine, and their "pullin~ power® 1z of little

value.

Viptuni iy aothing of what had boen said resgarding
chlorinatoon, croulnation, or lodination iay be applied to

Tluorcirarizs for 1t is ezrtaln now that the reactions of

ClLemzuial O e wibh aromatic conmpounds, except perhaps
LLove ry oy marptures, procged throuch free fluorine

ceslirdinory homelyitlie cleavare of FB

low ¥ - ™ bond encrpy (about 37.0

atom (mbout 100 L.cal. per wrle' renders the forwmstion

+ . . . . .
of the ¥ : ion in checdicsl systems lupossgible.
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